
lWher end I WBTB gxmtly distrsrsed to hear of your bout with 
Bru~I.la. We hops we ehali not to have to wtit too long to hear of 
your pert8amntt eorPplete ami prompt recovery. You W3.oated th3.6 
wait ai ,iiP. Snfcwtlonr do ;yoa know bon It happened? 

IWideo,tLy we were o&y lucky not to Ima pioked up some other buga 
around Athntai ‘Sr'itneas fkcr *a retsent attwk of fwd pi;isdq (pieked 
ui3 at Augustq jwt prior b hie p&&y aipeeah a ccqlr of dqa ago- 
or do you ~gt to hew alreh details in yciur pmes? ~X~$$&ta~ 
fA& plpsi;ter at At&l& left m3 feeI% rather du~lous, bu% I ?2cm&nated 
the apertwt before the outuom ma wall-defined. 

TO tUI% k, itI YitFO Sd.lWilsllOSSa~ I (7Lilrr3d With JnGii O&$f3tsi~ SiXJUt 
the futU.ity of ahming every ilXL.I.-of-th4+z4.i3p of m3ss-r~iicrtions~’ I think, 
however, timt PelLxl stateamnti (aa opposed to h&s praetioej are rat&m 
extreme and that we hme tr, take and we the IS-W mhem for whatever it 
ia worth. IL would be v~y heLpful. if r)cxmone mm uriU.~t;ll &%aA K, but 
&ii rrppathetic with the purpoeea of the Behem woti mvtiw the whole 
question of the mtroioglual atrwture rif the group. I swpect either 54: 
or PW ewU CL;, a ;Zine job, if they cwlcl be persuaded to do ft. !I note, 
by the my, ehriL 1 b,/‘l$L.. oroas4mi&Aon to a titer r;f Is 260 l.8 reoord& 
in Xdwards & Bruner’ti 1Esntuuky olreular]. f dontt wcmt tc go iC?to th.33 8ort 
of thing WmJLf any &or* Meply than I h&IV@ t43,to sattla aUiguitiss that 
may arise in other problums. The only red. point of the 0-c story is ita 
bear- on mnophaeLoitg, and the srelectim or inductive s#fecta of mmma. 
Ohtiowly, one haa to b8 well awar of men t&3 minm arora-reantiom in 
WiLug aortaa for this purpose. Edwards, at the moment, 8eemcv to suepect 
#at a’ ia the aometic EurtSgsn, which would put “uhe forzs&n blffamt IPOW 
or lers in ihe with your HgOlK. I am not too deeply aonosrned &out this, 
except that in fq si.ng.le trial i3 t qmred to ba thmii&&Lle. The more & 
portimt point i8 t&t this reaatlon wiu explain the affm%imness of sofm 
6eru6 and not other8 in provoking the 0 j,$mm from kunmndmf . 

As tiara paaees, w rertolleat5.on far ttrs det&Ls of your axperimmta bwoams 
rapidly diamr. But was mt the 04nagglutinab5Uty of ;t~up 3fllK only part of 
the sM?y? f thought you hmi a IV-V se- which agglutinated WISE, but did not 
agglutimte &eohuliaed or #-901 in control titrationa. Have you identified 
thiai reacrtitm? 

The aiwmaloua 1,2 phaasa story getrs more oomplex daQy. Thaw are ko 
java &m&.8 k, keap iln i&d, Pii29 ami M97. On 8 single oc~wlfon~ sash of thmse 
atrains haw given rise to 1,2.. phlwes, apparently serologicciUy ldentluw 
with the mound pheso of typ%cal parai3. I425 ph2 is &iwarde #157, harr never 
shom any iiiternfitive phwes fn serum selocrUonu (/$.2;Hi,3,S; /2), and ti all 
tranoduotlolus, to and fro, bahsrvea w if it werr Hb # 80 that, for exa@e, 
Rl57 -4 3. mlaml. (/a,5) giver 1,2tl,5. I have not done euoh with ~25 ph 1, 
but one sxperitabnt ia co~iate~t with ih bebig Hlb. #97 ph 2 haa not beea 
studied uerologioally 8a fully &II #157, but appears to ba the 6~. Howeverd 
it fairly readi3J ghm b%k 8~ ph 1 when arelected in 1,2 serum. These phases 
however show a strong but variable reac on with s3 wh%ah is t&.&e the origiaal 
N25. Fi 86 well as J) a 



This may not mean too much: both the original N25 and the return bz33 will give rise 
to 233 phases more or less regularly after prolonged selection in b serum. The sequences 
can be diagramed: I would not place too much emphasis on the 
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irreversibility of phases until the possibilities 

/,.;k p; g;5 .s 
of interfering cross-reactions are worked out. 

N25 b: -‘G ~+a;*\ ” a ,-L. . All of this would be entirely consistent with 
,! 1 $A” I 
‘0 Lb, a sat of mutations from one allele to another. 
4 _- p,’ ;:2 ., 4 One could in fnct put the h complex down as: 

z33 G.-J> .- -__ n? %‘_f b.z33.1,2....., with the components usually 
sxpressed in the order given. Ihis would have 

nothing in part&uLnr to do with the typical pQase variation of b:1,2 in paraB. 
got to mention that N25.2 also behaves as H11p4, a.g., in -x S.. I&L&&$. 

I for- 

But last week I got anotner startling result which has been very upsetting: 

SW 623 (- TM --I SW&, i:-) -x R125 gave an i transduction whose second phase 
provad to be b. As with N25.2-1, the b phase was not, however, reversible. But one 
skill would represent this be a 

Bt2 
as Iv V XII i:b. For a tims I took this as evidence 

that N25 is genotypically HL. glH,b: but with a very eluggish phase variation. 
This was tested, hmever, by 4&351; S. miami, and the result, IX XII b:l,5 shows that 
the b phase z;rf hzq is a phase 1 homolcgue. We have the situation, therefore, where 
the bj 1,2; and (‘by soras indireat evidence) 233 phases of 3E3 NY7 are all homologous with 
the a phase of miami a:li tiie i of TII, i. e e all H allelsa, This does not account 
for the b: i anomaly, unless E?.x N25 is Hl Ciy, whiohlsaems unreasonable. SO~EJ further 
tests hsve to be mad.0 with the b:i stock to de’yerx&ne nhothc~.* fC SC- sttually undergoing 
typical phase varla.tion, i.e., a shift be+xmm ‘s;u foci. St: ft~ there is no specific 
svic’tanca of the homology behavior of the b and I factors, It may be %hat too much emphasis 
is being placed dn tha ah&e CICCU~~~~~~~~C oi: ti& t.$-;:2, a.;?. Ch,;L 3-t plw:! no real part 
in the scheme: I have to see whether it ctin be obta*%heci pt _ : :,I’ 1; iiic ibly l 

We’ve just rsorj~ved tha Wb4 preprints for the &Up*Ution aj.tiptj4.U. I*n really quite sur- 
prised at the numsrical strength of the direct sdaptati:mi,sls. I hope someone pointed 
out Hinshelxood ta 

ip”s 
roper applictltion 3f Indirect &Leetion, !galley 15). It is a little 

hard to see how 2xlO cells coulc? hava given vi3iblJ sLq$s c~lonies!if It is riowbhere 
nlaar wheth:sr be bad actually identified a mutant, clut~ in h3.s fir.?t Plating; his second 
plsting, in which one of a hundred colonies gave rife to ci Iwti-i t must certainly have 
been .3 comple tsly indepenoent mu’&aticn occurring la.ta in the Jevslspment of this COLON. 
On this bas!.Fr 3 t is not surprising that L/lC’j of tn.3 33i.13 in this colony were perfectly 
typii?al sensitive. It is altogether horribly muc!~13ii. 7.‘~ 5..n~%~dy t::‘ken in by it? 
[P .S. WF? diocovar we have two c&pies of the SW =iirectC>ry) dated 1951. Is one of these 
conceivably yours? ] 

Do you rec,all our discussing the chemicnl unity of the si;r;~Xc hnU.gon complexes? The 
paper seems to have been overlooked by subsequent reviewers, but R. tieyer did a job 
on TM which seem.. to indicate the identity of the IV and V components of TM (which 
seems unlikely on other grounds. ) I haven’t gone over thu p&pe$ cru~afully: it’s in 
Ann. Inst. Pasteur, 62:282, 1939. 

I h&n! t t&no to hear aore from you about Bernstein, and have encouraged him to come 
over. I hope he doesn’t get snagged on visa problems. It fa almost impossible to find 
anyone with that kind of training to go into bacterial genetic research over here; most 
of therp come from general biology and genetics rather than medical bact. 

As my last letter indicated, we’re getting rather low on some of our serums, particularly 
b, i, enx and esp. 1,2,3. If there is any material way we can return your past and 
prospective genereeiw (e.g. bacitracin....) give us the word. 

yours, 


